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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

(a) the invention was known or used by others in this country, or patented or described in a printed publication in this 
or a foreign country, before the invention thereof by the applicant for a patent 

(1). Claims 1, 4-5, 7, 9-12 are rejected under 35 U.S.C. 102(a) as being anticipated by Both et 
al (US06312504B1). 

Both et al (US06312504B1) disclose rotary washer with obliquely positioned demister 
(Title) for purifying dust-containing air, particularly in underground mining and tunnel 
construction (Abstract, line 1-2). As shown in the Figure 1 below: 



R9.I 




As to a housing having an inlet and an outlet, the housing adapted to contain powered air 
induction means adapted to induce air contaminated with particulate matter into the inlet in a wet 
dust removal apparatus in independent claim 1, Both et al disclose the washing housing 2, inlet 
side 3 and outlet side 4, fan impeller 6 to drive the dust-containing air as shown in the Figure 1 
above. 

As to water spraying means adapted to spray a mist of water into the induced air stream 
to capture the particulate matter in independent claim 1, Both et al disclose water nozzle 8 and 
additional spray nozzles 32 as shown in the Figure 1 above. First of all, the water nozzles by 
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virtue of their clever arrangement ensure that the water droplets may bond very easily and 
reliably with the dust particles (Col. 2, line 62-65). 

As to water removal means downstream of water spraying means adapted to remove 
water droplets containing the particulate matter prior to the air exiting the housing via the outlet 
in independent claim 1, Both et al disclose the demister as shown in Figure 1, which reads on 
the limitation of instant claim. 

As to water removal means positioned in the housing parallel to the direction of the 
airflow in independent claim 1, Both et al disclose demister to be disposed as horizontally as 
possible in the air stream (Col. 2, line 10-11). 

As to the parallel position, by presenting a minimal drag profile in the airflow reducing 
the air pressure and velocity required to remove dust for a given volume of air, and in use, the 
energy consumption of the air induction means to be thereby reduced in independent claim 1, in 
view of the substantially identical water removal apparatus such as demister of Both et al, it 
would fulfill the limitation of instant claim. A claim contains a "recitation with respect to the 
manner in which a claimed apparatus is intended to be employed does not differentiate the 
claimed apparatus from a prior art" if the prior art apparatus teaches all the structural limitation 
of the claim. Ex Parte Masham . 2 USPQ 2d 1647 (Bd. Pat, App. & Inter. 1987). 

As to vessel to be fabricated from sheet steel, which is welded or is of fiberglass or 
aluminum construction in claim 4, the product-by-process limitation of instant claim is rejected. 
In re Thorpe. 221 USPQ 964 (CAFC 1985). 

As to directional vane members for directing the air flowing out through the outlet in a 
preferred direction in claim 5, Both et al disclose the mist collector 40 comprising a plurality of 
traps 41 and 42, as shown in the Figure 2 below, which reads on the features of instant claim. 
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As to fan to be multi-bladed fan in claim 7, Both et al disclose blades of the fan impeller 
rotating in the air stream (Col. 4, line 4). 

As to nozzles being connected to a manifold into which water is injected under pressure 
in claim 9, it is well known in the art that water spray through nozzle is by pressure. 

As to mist eliminator fabricated from stainless steel or plastic filaments of various 
diameters and compositions in claim 10, Both et al disclose the woven steel material, which 
reads on the instant claim. 

As to individual filaments to be between 0.05 mm to 2.5 mm in diameter in claim 11, 
0.25 mm to 0.5 mm in diameter in claim 12, limitations are excluded for examination because 
the stainless steel is selected as the limitation of instant claim 10. 



Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C, 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 
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4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

(2) . Claims 3, 6 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over Both et 
al (US06312504B1). 

As to housing to be cylindrical shape in claim 3, it is obvious to have cylindrical shape of 
the housing, changes in shape does not affect functions. In re Dailev . 357 F,2d 669, 149 USPQ 
47(CCPA 1966). 

As to powered air induction means comprising electric or hydraulic mechanism in claim 
6, it is well known in the art that fan is electrical device. 

As to water droplets in order of 100 microns in size in claim 8, in absence of showing the 
criticality of the records, the optimized size of water droplets to be 100 microns or less in a 
known process render prima facie obviousness within one of ordinary skills in the art. In re 
BoescK 617 F.2d 272, 276, 205 USPQ 215, 219 (CCPA 1980). 

(3) . Claims 2, 13 and 18-23 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Miura (US03527026) in view of Fisher (US02259034), evidenced by Chapman (US03727377), 
Cox (US04734109)., 

As to a housing having an inlet and an outlet, the housing adapted to contain powered air 
induction means adapted to induce air contaminated with large and small drilling particulate 
material from vicinity of a drilling operation into the inlet via a suction passage connected to the 
inlet in a wet and dry duct removal apparatus in independent claim 2, Miura (US03 527026) 
discloses apparatus for treating a gas to remove impurities therefrom (Title). Generally speaking, 
the patentee's invention contemplates employing a dry-method and a wet-method separator, to 
efficiently separate or recover fine particles and poisonous gases generated at a chemical plant, 
food plant, machinery plant, an iron works, an electric power station and similar establishments 
(Col. 1, line 23-29). As shown in Figure 2 below, which includes an inlet 3, outlet 10 in cylinder 
6: 
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Miura (US03 527026) discloses air containing solid substances and poisonous gas is 
tangentially drawn into the cyclone 1 (Col. 2, line 11-13). 

Although Miura does not disclose induction means to induce contaminated air, it would 
be obvious to one of ordinary skills in the art to have driving means for the transportation, as 
evidenced by Chapman (US03727377), a discharge fan 15 or input fan 15' in Figure 1. 

As to cyclonic vacuum means adapted to remove by vacuum, the large and small 
particulate material in a wet and dry duct removal apparatus in independent claim 2, Miura 
discloses in the apparatus of a dry-method cyclone and a wet-method separator are combined 
into one unit (Col. 1, line 58-60), 
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As to water spraying means adapted to spray a mist of water into air exiting from the 
vacuum means to capture any fine dust particles escaping the vacuimi means in a wet and dry 
duct removal apparatus in independent claim 2, Miura discloses the spray pipe 22 as shown in 
Figure 2 above, which meets the limitations of instant claim. 

As to water removal means downstream of water spraying means adapted to remove 
water droplets containing the dust prior to the cleaned air exiting the housing via the outlet in 
independent claim 2, Miura discloses the dust-containing mist to be separated by a separator 
such as a mist separator 18, which may also include baffle plates 17 and 17' or an impact 
mechanism or an inertia mechanism (Col. 2, line 67-71). 

As to the removal means positioned in the housing parallel to the direction of air flow 
wherein parallel position, by presenting a minimal drag profile in the air flow reduces the air 
pressure and velocity required to remove dust for a given volume of air and, wherein in use, the 
energy consumption of the cyclonic vacuum means is thereby also reduced in independent 
claim 2, Miura does not teach the parallel position of removal means as claimed. 

However, Fisher (US02259034) teaches the spray eliminator plates 22 in the Figure 1, 
which reads on the limitation as claimed. 

The mist separator of Miura is a generic demister, the spray eliminator plates of Fisher is 
specific demister, one of ordinary skills in the art would recognize that all specific demister 
would work well for generic demister. Motivated by a reasonable expectation of success. In re 
OTarreL 853 F.2d 894, 903, 7 USPQ2d 1673, 1681 (Fed. Cir. 1988). 

As to cyclonic vacuum means comprising a cyclone type vessel removing particles larger 
than 1 .0 mm in size by centrifugal action and small particles which do not conform to the 
physical forces to be captured by water spraying means in claim 13, Miura discloses the 
contained large-sized solid substances being separated centrifugally and precipitated. Thus the 
cyclone separates only solid substance, which are centrifugally separable by the dry-method. 
Consequently, air containing fine particles, which could not be separated by the cyclone passing 
into the wet-rnethod washing-tower 3, so that fine particles in the gas can be wetted, absorbed, 
separated and eliminated (Col. 2, line 1 1-33). It would remove particle size larger than 1.00 mm 
as evidenced by (Cox - US04734109) that conventional cyclone separators work fairly well for 
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the classification of particles having nominal sizes greater than about 25 30 microns (Col. 1, 
line 46-48). 

As to housing comprising a cylindrical vessel having inlet and outlet in claim 18, Miura 
discloses the contemplated apparatus consisting of a dual cyclone of the dry-method (Col. 1, line 
58-59). As shown in the Figure 2 above, cylinders 6 and 7, which reads on the limitation of 
instant claim. 

As to vessel to be fabricated from sheet steel, which is welded or is of fiberglass or 
aluminum construction in claim 19, the product-by-process limitation is rejected over a product. 
In re Thorpe . Ill USPQ 964 (CAFC 1985). 

As to directional vane members for directing the air flowing out through the outlet in a 
preferred direction in claim 20, Fischer discloses the spray eliminator plates 22, which reads on 
the limitation of instant claim. 

As to powered air induction means comprising an electric or hydraulic drive mechanism 
powering a fan in claim 21, Miura (US03 527026) discloses air containing solid substances and 
poisonous gas is tangentially dravra into the cyclone 1 (Col. 2, line 11-13). Although Miura does 
not disclose induction means to induce contaminated air, it would be obvious to one of ordinary 
skills in the art to have driving means for the transportation, as evidenced by Chapman 
(US03727377), a discharge fan 15 or input fan 15' in Figure 1, which reads on the electric drive 
of instant claim. 

As to water spraying means comprising a plurality of water spray nozzles adapted to 
spray water droplets in the order of 100 microns size in claim 22, in absence of showing the 
criticality of the records, the optimized size of water droplets to be 100 microns or less in a 
known process render prima facie obviousness within one of ordinary skills in the art. In re 
BoescK 617 F.2d 272, 276, 205 USPQ 215, 219 (CCPA 1980). 

As to water removal means comprising mist eliminator fabricated from stainless steel or 
plastic filaments of various diameters and compositions in claim 23, to choose known material 
for suitability renders obviousness. In re Leshin. 227 F.2d 197, 125 USPQ 416 (CCPA 1960). 



(4). Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Miura 
(US03527026) in view of Fischer (US02259034), ftirther in view of England (US05320188A). 
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as to the suction passage comprising a shroud surrounding the drill adapted to contain 
solid particles and dust, the shroud connected by a flexible corrugated hose to the inlet in claim 
14, Miura, Fisher do not teach the apparatus for the suction passage as claimed. 

However, England (US05320188A) teaches the apparatus including a shroud disposed 
around the drill bit to produce a confined for suspension of drilling debris. The debris is 
withdrawn under suction from the area by a conduit system associated with the shroud and a 
cyclonic filter structure (Abstract). Filter 14 is associated by connecting hose 32 to individual 
ports, as shown in Figures 1 and 2 (Col. 11, line 5-6). 

The advantage of using this apparatus of shroud structure for the suction passage is well 
adapted for use in large underground mining operations (Col. 2, line 6-7). This method 
substantially increase the rate of penetration without causing excessive drill bit wear, fiirther, less 
volume of compressed air then conventional surface drilling operations (Col. 3, line 22-35). 

Therefore, it would have been obvious to install the shroud structure for suction passage 
disclosed by England for the inlet system of Miura, Fisher in the application of drilling 
environment in order to obtain the above-cited advantages. 

(5). Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Miura 
(US03527026) in view of Fischer (US02259034), further in view of Brouwers (US04994097). 

As to cyclonic means being electrically driven or by an internal combustion engine, 
typically a small diesel engine in claim 15, Miura and Fischer do not teach rotating cyclone as 
claimed. 

However, Brouwers (US04994097) teaches a rotational particle separator (Title) and a 
driver for rotating the centrifiige (Abstract, line 6). It would be obvious to have electrical power 
for the driver as well known in the art. 

The advantage of using rotating particle separation is the degree by which small sized 
particles can be collected being improved by increasing angular velocity, reducing the radial 
width of separating channels, increasing their length, and reducing the throughput per charmel 
(Col. 8, line 31-35). 

Therefore, it would have been obvious at time of the invention to using rotational 
cyclone of Brouwers for the dual cyclone of Miura in order to obtain the above-cited advantage. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ives Wu whose telephone number is 571-272-4245. The 
examiner can normally be reached on 8:00 - 5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Duane Smith can be reached on 571-272-1 166. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from.a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
.Examiner: Ives Wu 
Art Unit: 1797 
Date: October 12,2007 
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